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_ SYNOPSIS 


Mission 1020 (System J-2C), 2 2-part satellite reconnaissance mission, 
was launched at 2158Z on 9 June 1965. The first part (Mission 1020-1) was 
recovered dry during revolution 97 on 15 June 1965. The second part (Mis- 
sion 1020-2) was terminated after 1 day of operation due to abnormal vehicle 
attitude induced by faulty control jets. Recovery was made using lifeboat 
procedure on 16 June 1965. Photography from the first part contained 36 
operational, 5 domestic, and 4 night engineering passes. The film from the 
second recovery capsule contained 2 useable operational passes. 


All cameras functioned normally throughout the mission. Clouds degraded 
sr obscured approximately 40 percent of the mission photography. Solar 
<clevations ranged from 29 degrees to 76 degrees in the mission. 


_ 


The mission was assigned an MIP rating of 80. 
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GENERAL FLIGHT DATA 


Date of Launch: 9 June 1965/21582Z 


Revolution Number 8 50 97 

Date 10 June 13 June 15 June 
Time of Perigee 10032 00547 23102 
Time of Apogee 10O44Z 0134Z, 2350Z 
Perigee Altitude (ft) 583,179 584,643 588 , 744 
Perigee Latitude 26°55'N 32°15'N 30°54 'N 
Apogee Altitude (ft 1,212,951 1,199,979 1,183,110 
Apogee Latitude 41°53'g -50°36'S 56 49'S 
Inclination Angle 15°09" 15°05" 15°05" 


The above information has been computed from final tracking data of 
Mission 1020. The altitudes indicate the vehicle height above the Hough 
Ellipsoid. 


a ano aad 5 ane 
Loe lel 15 June 1905* 


Merle, 16 June 1965/2343z 


*tisuy of recovery ::51 availatie. 
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PART |. CAMERA OPERATION 


1. Master (FWD) Panoramic Camera No 136 


The master panoramic camera functioned properly on this mission. There 
is nO major detriment to the material from this camera. Minor degradations 


include: 


(a) The usual foe patterns caused by light leaks are present on 
the first, last 2, and sixth frame from the end of most camera opera- 
tions. An additional plus density area, attributed to a light leak in 
the supply areé, can be detected on the sixth frame of some passes. 


The density is commensurate with the duration between camera operations 
(Example: pass 29D, frame 6). 


(c) The emulsion is scratched along both edges between the format 
ard tre edge of the film. Additional emulsion scratches are located 
ir the format adjacent to the camera number on most frames of the for- 
fara material. Emucsior digs, 1.3 inches from the camera number edge, 


ve been Deters in pass 5€D between frames 11 and 16. These digs 
e trom 7.2 inches to €.2 inches apart and vary in length from 0.05 
inch to 0.3 gan 


I. 


« 


Wy 


st 


a 


(c) Foreign matter, possibly skiving, is present from the begin- 
ning of the mission through frame 50, pass 8D. 


(ad) Plus density streaks and fog induced by dendritic static, which 
cears to have been caused by an abrasion, appear intermittently along 
€ camera mumper edge of the material. The length of the streaks vary 
om 2 inches 29 5 inches and are indented from the emulsion side of the 
cerlal. They have been detected only outside the format (Example: 

s 


8p, frame 50, through pass 24D). 
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.que wnarvs cf plus and minus density ard associated creases 
ete roximately 2 times in the mission material. The 


; ms zis — eaaeamark edge. The marks appear +o 
oy ar ctfect rolling across the material. Examples 
S95 


cD, Trames 21, 22, and 23. 


(1°) Scart -ur bendinrs, cloud smearing, and smearing from highly re- 


Dense. Ve. Seri sees Teeur eheanenes t the mission. The smearing is asso- 
ot te a “ne scinr elevatic:. and azimuth. 
(°* The results cr nendricie static can be detected along both 
L0 ee tae On Me eres eo me 
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2. Slave (AFT) Panoramic Camera No 137 


The slave panoramic camera functioned properly on this mission. There 


-s nO major detriment to the material from this camera. Minor degradations 
include: 


- 
“ 
e 
~ 


(a) The usual foe patterns caused by light leaks are preser.t along 
the timing-track edge of the next-to-last frame of each camera opera- 
tion. The usual splash-type plus density area is also present on the 
take-up end of the third frame from the end and occasionally extends 
through the horizon format and on the next to last frame. An addi- 
tional plus density area, attributed to a light leak in the supply 
area, can be detected on the sixth frame of some passes. This plus 
density area also occurs on the sixth frame of the master material in 
a slightly different corfiguration. It appears that a pinpoint of 
light strikes the aft material and is reflected to the forward material 
(Example: pass cl, frame o). Eguipment images can be detected on the 
fourth frame from the enc and in the last frame of most passes. The 
density of all tnese areas is commensurate with the duration between 
camera operations. 


(0) A row of minus gensity dots 3.1 inches apart and 1.6 inches 
irom “he camera number edze are present intermittently throushou-~ 
the material. The dots diminish in intensity as the mission progresses. 


(ce) An irregular recurring minus density streak, varying in loca- 
tion, length and intensity is present throughout the material (Example: 
pass 15D, frame 30). 


(d) Start-up banding and clou? smearing associated with solar ele- 
VElL9.S and ezimath recur througho:t the mater”al, 


“aster (FWD) Eorlzor Cameras 


the master horizon cameras were operational throughout the mission. 


-L€& Expos re was adequate and the horizor images are good. 


7 
+ 


Eorizorn Cameras 





6 Cliave hor’zo:. camerac were operational throughout the mission. The 
is “€ and ine nor'izon images are good. 


oo ern, i Oe kn Rasen (oO. CO I Seton, 1Oc0<1) 
EC eS ea. 0 YU UEssior 10c0-1) 


nf cS’ ellar camera finetlo:ed properly, recording 412 frames. The 
iro oomuees are ex tremeiy .,ood. tars to the seventh magnit:de are 
- @$'ni in Merod § s.eliicr “me.res are recorded in each frame. There 
(1.0m Ot oad ca:tf 2 - retions i: the stellar images. The first frame 
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is double exposed. The flare level is low. The correlation mark edge of the 
film is crimped throughout the material. Emulsion cracking can be detected in 
the last half of the film. The last 3 feet is degraded by handling marks, 
Static traces, and abrasions. 


6. Stellar Camera Unit No 62, Reseau_No 65 (Mission 1020-2) 


The stellar camera functioned properly. There are only 12 usable frames 
due to the tumbling action o/ the vehicle. Frame 12 is double exposed. 


7. Density read:ngs from Stellar Mater‘al 


The following is a compilation of the density values recorded from the 
stellar negatives. A Macbeth QuantaLog Densitometer, Model EP 1000, with an 
ET 20 attachment and an 0.50 millimeter aperture was used in taking the 
‘values listed. 
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8. Index Camera Unit No 67, Reseau No 85 (Mission 1020-1) 


The index camera functioned properly, recording 412 frames. 
The exposure was adequate and imagery is exceptionally good. 
Tne first frame is double exrosed. The last 3.0 inches of the filx 
ere scratched and fogged dve to film run out. Six minus density 
spots, which appear to result from foreign matter on the resear, 
car. ce detected on each frame. 


3. Index Camera Unit No 62, Reseau No 65 (Mission 1020-2) 


The index camera functioned properly. There are only le. 
usactie frames on tnis mission. 


“C. Index Meterial Density Readings 


The aensity and contrast of the index negatives from missions 
C2C-1 and 1C20-2 are good. They compare favorably with the density 
ad contrast of vaterial from previous missions. There have been 
indications tnat recinients of this report do not require tabulated 
VELU@2 of tne uéusities ci index negatives. If there is a requirement 
for ti.is information tne values will be furnisned by the National 
Photographic Interpretation Center upon request. 


li. Associated Equipment 


This equipment records part of the information required for 
correlation and ensuration of the panoramic cameras. 
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2 os vee: WOrG Was bictd ¢a, cut readable on the materi 
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(co) The density of the camera number varies from normal 
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PART i. FILM 


Film Processing 


This section rrovides an evaluation of exposure, processing, 
and densities of tne original negatives from the cameras used in 


.eSion, LO2 0. 


‘. 
Be Opti 


Infrared detection densitometry was employed to determine 
“evel of development for the various portions of the 


? 


ranoramic rnotograrhy. Fifty-seven trocessing changes were 
vézuirec Dor tne master and 75 for tre slave materia: from lCev-l1. 
Three changes were required for the master and 5 for the slave 
on the usatie imagery of 1020-2. The percentages crrocessed ez 
“ne varlicue levels are as follows: 

1020-1 1020-2 
Development Level Master Slave Master Slave 
Primary 13% 15% Of 26% 
Intermediate 48% 56% T1% 27h 
Full 39% 29% 29% 7% 





tint. levez 
edge tnrougnout 
ti.rouzn frame 5C, 
although the edge 
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TLrm at or gderrsgue 


= +e: 


tc tr processing 
Te SonelLesi on. ss 
Se acturinge 
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F:.ycical Fiim Degradations 


eaze 


fi 


ope ration. 
or unending marks 





ze densities are rresent along the camera number 

é preflight portion of the fwd material and extends 
6D, where it terminates at a manufacturing splice. 
densities are severe, they do not extend into the 
the tThotography. Unexposed film samples supplied 
facility also contained the high edge densities. 
that the densities were caused prior to or during 
Emulsion digs, scratches, pinholes, 


are rinur and considered normal. Manufacturing 


-talesc are located on the macter negatives on passes 8D, frame 50, 


ntua 57D, frame 36. 


-T i l@sc in racses 


The clave material contains manufacturing 
57M, frame +, and 67D, frame 82. 
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3. Film Footage 


Camera Footage Frames 
Master Panoramic Camere 
No 136 Mission 1020-2 T,986' 2,907 
Mission 1020-2 2,852! 92 usable 
lave Panoramic Camere 
Ho 137 Mission 1020-1 7,601" 2,905 
Mission lC2C-2 2,858' 33 usable 


ii 
ission 1020-2 58! Ele 


Steller Camere Unit Ne 62 

Mission 102tes es! 12 usatle 
Index Camere Unit Nec 67 

Mission 1020-2 82! bik 


Index Camera Unit No 62 
Mission 1020-2 Se 12 usable 
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PART lll. MAGE QUALITY 


i. Definition of Photographic Interpretation (PI) Suitability 


PI suitability is an assessment of the information content 
of pnotographic reconnaissance material and its interpretability. A 
number of interrelated factors are involved, such as the quality of 
the rnotograpry, the extent of target coverage, scale, and weather 
limitations. However, the fundamental criteria for assigning a PI 
suitability rating may be reduced to (a) the scope of the 
photographic coverage and (b) the degree to which a photographic 
interrreter may extract useful and reliable information from the 
material. 


PI suitabliity ratings are: Excellent, Good, Fair, Poor, and 
Unusable. These ratings refer to the overall interpretive value of 
the pnotography cbtained from a particular reconnaissance mission. 
Individual targets may also be assigned PI suitability ratings. The 
standards that determine assignment of the various ratings are: 


Excellent: The photography is free of degradations by camera 
malfunctions or processing faults and weather conditions are 
favorable throughout. The imagery contains sharp, well defined 
edges and corners with no unusual distortions. Contrast is optimum 
and shadow details, as well as details in the highlight areas, are 
reacily detectable. Observation of small objects and a high order 
or mensuration are made possible by the consistently good quality 
TiS PROvleretnys 


Good: The vhotography is relatively free of degradation or 
~imiting atmospheric conditions. Edges and corners are well defined. 
ic unusual distortions are present. Detection and accurate 
ménsiration of s-ell objects are feasible, but to a lesser degree 
ti.an in material rated as Excellent. 








Fair: Degradation is fresent and the acuity of the photography is 
-@2i then ortinuun. Edges and corners are not crisply defined and there 
~- scse cf aetell in shadow o: sighlight areas. Detection and 
iuertifieation or small objects are possible but accuracy of 
G@nouratiin iz 2i:.ived by te faeli-off in image quality and the 
SP ee Ee eT sarc, : Te Aka e 
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Poor: Camera-induced degradations or weather limitations severely 
reduce the effectiveness of the photography. Edges and corners are not 
well defined. Only gross terrain features and culture may be detected 
or identified and distortion of form may exist. Accurate mensuration of 
even large objects is doubtful. 


Unusable: Degradation of photography completely precludes 
Getection, identification, and mensuration of cultural details. 


2. PI Suitability, Missions 1020-1 and 1020-2 


Although the overall PI suitability for this mission has been 
ratec as good, much of the photography is considered only fair. 
However, most of the photography is comparable to that from other 
recert satellite photographic missions of this type. Mission 1020-2 
was recovered prematurely and was reportec concurrently with Mission 
1020-1. The majority of the poor quality vhotography resulted from 
atmospheric conditions at the time of acquisition, industrial 
naze, tne scale of tne photography, or obliquities in excess of 
25 aegrees. Isolated instances of non-stereo coverage were reported 
in pass 6D, frame 27 aft, and pass 87D, frame 23 aft. In both 
instances the target is not recorded by the fwd camera. The 
targets are ar. air facility and a missile complex. 


The entire area of one of the major missile test centers is 
covered on good-quality, cloud-free, stereo photography. New 
construction was detected at this center that had not been visible 
in the material from Mission 1018, which covered the same area. 


The photographic interpreters complained that there is a 
difference in the density level between the fwd and aft material and 
tnat tne positives are grainy. The density levels are determined 
by the gamma of the original negatives and are reproduced to 


If an attempt were made to provide reproduction of equivalent density, 
wiere would be a loss of detail in the imagery. Reproductions were 
seected and scrutinizea to detemsine if there were any apparent 
Clunping of grains that might cause the positives to appear grainy. 
f-tznoug: various leveis cr densities, including the special print 
rerrcauctions, were analyzed carefully, tnere is no evidence of 
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3. Definition_of Mission Information Potential (MIP) : 


The MIP is an arbitrary number, not limited by terminal values, 
which is subjectively assigned to the panoramic photography of a 
mission and which compares it to the other missions. It is meant to be 
a measure of the camera's maximum capability for recording 
information, discounting adverse atmospheric conditions, minimum solar 
elevations, camera malfunctions, or other factors which reduce the 
quality of the photography. 


The MIP is based on the best photcgraphy found in a mission, 
even though the photography may be limited to a few frames. Since 
these frames are considered to be the best in the mission, they do 
not indicate the overall success, average quality, or general 
interpretability of the photography. 


Criteria for selection of the MIP frame: 


a. Eliminate all portions of the mission affected by 
system malfunctions. 


b. Select frames which are free of clouds or 
atmospheric attenuation. 


ec. Eliminate the first 10 frames and last frame of a pass 
because these may be affected by incorrect scan speed. 


d. Select frames that are in &@ continuous strip of 
approximately 10 cloud-free frames because cloud shadows from 
weatner fronts are cast for great distances. 


e. Determine from the horizon cameras that the panoramic 
photography is not effected by apparent vehicle perturbations. 


f. Select targets tnat are near the center of the format 
and on frames as close as possible to perigee for scale purposes 
ana to eliminate obliquity. 


g-. Select frames having near optimum solar elevation. 
nh. Select a high-contrast target (preferably an airfield) and 


compare the target to ea rrevious mission which has been given an 
MiP rating. 
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lez MIP, Missions 1020-1 and 1020-2 


Mission 1020-2 was recovered prematurely and did not contain 
sufficient imagery to select an MIP frame. 


A limited number of frames met the requirements for the selection 
of an MIP frame. A small airfield adjacent to a city complex in 


frame 78 fwd of pass 84D was selected as the MIP area for Mission 
1020-1 and assigned a rating of 80. 


9+ Highlights of the Mission 


a. Ninety-six targets were observed in the material fror 
Mission 1020-1. No significant targets were observed on Mission 1020-2. 


b. Two newly identified launch sites were detected. 
ec. A new launch complex under construction was identified. 


d. A newly identified launch facility, with a possible 
central guidance area, was observed. 


e. The construction of a reactor building was seen to have 
progressed. 


f. A launch area was confirmed to be complete. 
g.- Two new launching complexes were observed. 


rn. A provable building triad was located and identified for 
wne first time. 


Pee ee 
Haadle Via 


wholes ihe 
TO? SECRET RUFF Control System Oaly 


dan Wi FOP-SECRET-RUFF— ——- 
FatertheHitte— 
- E=RBRHGN=BISSEM— 


Contrel System Only 


- 


6. Image Analysis of Resolution Target 


Mission 1020-1 provided excellent photography of a Military 
Standard 3-Bar Photographic Resolution Target. The target is made 
up of 3 legs radiating from a block containing 2 bar groups common 
to all 3 legs. The target is laid out in an "L" shape with 2 
high contrast legs forming 1 line and the low contrast leg forming 
the other line. A Spectra Brightness Meter recorded the following 
refiectance from the high contrast legs in June 196h: 

Bleck aeees 6p 

White .eese. 84% 


The weather at the time of the acquisition of the photography 
was calm and cloud free. The flight direction of the vehicle and 
.tre orientation of the target provide criteria for both IMC 
(along track) and scan (across track) resolution. 


The processing site provided 2 density levels of reproduction. 
The “srecial rrints” of this particular pass had 0.8 higher density 
than the regular prints provided. The original negative, copies 1 
and 5 of the regular positives and copies 1 and 3 of the “special 
prints” were analyzed by 3 qualified technicians to determine the 
comparative resolution and the consistency in reproduction. 


The analysis determined that the resolution of the special print 
reproductions was higher than either the regular prints or the 
criginal negative. There were negligible deviations in the quality 


oS 
Q 


cf either rerrcdcuction. 


All readings were taken with the Bausch and Lomb zoom 
microscope at 1COX magnification. 


Data obtained from the bar target has been converted to Lines 
rer millimeter by the following equation: 
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H/DF = L/ran 
where E = altitude in feet (588,733) (Slave) 


F 


focal length in millimeters (609.539) (Slave) 


D = width of the line pair in inches 


Target Grour Bar Width Pair Width 
bL 7s0416' 14.0832! 
5 6.2708' 12.5416' 
6 5 39809." Lil TO" 
The following information was derived: 
Scan Direction Flight Direction 
L/mm Ground Res. L/mm Ground Res. 
Original Negative 79.48 1235) 62.29 15.6" 
Regular Print 79.48 12.5' 62.29 15.8' 
Special Print 89.18 1156! 70.78 14.0! 
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FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA 


The data pertaining to photographs contained in this publication are de- 
fined as follows: 


PASS: A pass is the operational portion of an orbital revolution. A suffix 
> indicates that the photography was acquired during the descending por- 
tion, a suffix A indicates that the photography was acquired during the 
ascending portion, and a suffix M indicates that the photography was ac- 
quired during a pass that includes both ascending and descending portions. 
An additionai suffix E indicates that the pass was an engineering opera- 
tion or that a portion of the pass has been edited. 


DATE OF PHOTOGRAPHY: The date of photography indicates the day, month, and 
year (GMT) that the photography was acquired. 


UNIVERSAL GRID COORDINATES: These coordinates are included to locate the il- 
lustrated photography within the panoramic format. 


ENLARGEMENT FACTOR: The enlargement factor is included to indicate the num- 
ver of diameters the original material has been enlarged in the photo- 
graphic illustration. 


GEOGRAPHIC COORDINATES: These coordinates are included to indicate the lati- 
tude and longitude of the center of the panoramic format. 


ALTITUDE: This measurement is the vertical distance from the vehicle to the 
Hough Ellipsoid at the time of the acquisition of the photography. 


PITCH: Rotation of the camera about its transverse axis. Using appropriate 
neronautical terminology, rositive readings indicate nose-up attitude 
and necative readings indicate nose-down attitude. 


ROLL: Rotation of the camera about its longitudinal axis. Using appropriate 
aeronautical terminology, positive readings indicate left wing-up atti- 
wude and negative readings indicate right wing-up attitude. 


tation of the camera about its vertical axis. Positive readings in- 
Jiecate cournterclocywise rotation when viewing the ground nadir from the 
weiicle=mcounted camera in flight. 


AT.? 
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LOCAL Sv TIME: This time is included to present to the viewer a realistic 
"ime OL scquisition of the photography illustrated. 


wvager ELEVATION: The colar elevation is the angular elevation of the sun 
nitive “ plane tangent t5 the surface of the earth at the center of the 
ria. Pumoe Poymat. A nerative solar elevation indicates that the sun is 
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SOLAR AZIMUTH: The solar azimuth is the angular measurement of the rays of 
the sun measured from true north in a clockwise direction. 


EXPOSURE: The exposure is the duration of the photographic exposure express- 
ed in a fraction of a second and is computed from the scan rate and slit 
width. 


HOUGE ELLIPSOID: A mathematically adjusted ellipsoid which most nearly 
represents the "Average Geometric Earth” and approximates mean sea level 
over the entire surface of the earth. 


APOGEE: The maximum distance between the vehicle and the reference ellipsoid 
during a given revolution. 


PERIGEE: The minimum distance between the vehicle and the reference ellip- 
soid during a given revolution. 


SROSS FOG LEVEL: The gross foe level is the density of the original negative 
is the unexposed border adjacent to the photograrhy. A Macbeth QuantaLos 
Densitometer with a 0.5 mm aperture is used to record the density. 
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FIGURE 2. COMPARISON OF FWD AND AFT PHOTOGRAPHY 
FIGURE 3. COMPARISON OF FWD AND AFT PHOTOGRAPHY 
These illustrations are included to depict the difference between 


the fwd and aft imagery. Both negatives were processed at the same 
level. The enhanced imagery in the aft material can be attributed to: 


1. Shorter exposure time. 
2. The Wratten 21 filter. 
3. Solar azimuth relative to principal ray. 
L. Combinations of the above. 
NPIC K+8386 110 °65) NPIC K-$357 (10 ’'68) 
- léc - 


Handie Via 


—Fetertteett— 
—FOP-SECRE-REPE Contre! System Only 


Handle Via 


Coatrel System Oaly 


Camera. . « « 
Pass. 
Frame ... ‘ 


Date of Photography 


TQOR-SECRET-RUFF- aes <4 
—NO-FORHEN-DISSEM- 


Universal Grid Coordinates. . 


Fnlargement Factor. 


e e e e s . 


Geographic Coordinates. ... 


Altitude (feet) .. 
Camera: 

PIGCH sé 2) (e «ow. * 
ROLL ce oe 4i-S: 
EW §.165. ow ose ne 
Local Sun Time... 
Solar Elevation .. 
Solar Azimuth... 
Exposure (fractions 
Processing Level. . 
Gross Fog - « « « « 
Vehicle Azimuth. . 


Aft 


of second). . 


a es * . * 


FIGURE 2 


. Fwd 
263) 
. 26 
. « « 13 Jun 65 
pane Tae = 1020 
* 4 BOX 
. . 31L-KON 1O7-14W 
. - 584, 799 


. 15°e)! 
. -0°20' 
-0°1T' 
we chele 
5 se TOOLS" 

» 248° 

. 1/268 
Intermediate 
40.12 
- 165°12' 





- lfa - 


“ _ =—— rc 
: 





FIGURE. 3 
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FIGURE 4. EXAMPLE OF DEGRADED IMAGERY 


An isolated instance of degradation caused by a soft spot on the 
negative from the aft material. This soft spot area is confined to a 
narrow band approximately 0.5 centimeters wide across the format and 
was not detected elsewhere on this mission. 
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FIGURE 5. TYPICAL PHOTOGRAPHY FROM MISSION 1020-1 
FIGURE 6. TYPICAL PHOTOGRAPHY FROM MISSION 1020-1 
These illustrations are included as an example of the subtle tonal 


differences between the fwd and aft material. They are typical of the 
photography acquired in this mission. 


NPIC K-5380 (19°65) NPIC K-5360 (10/65) 
= 16g - 
Wandie Via 
—FelerthiTnerr” 
—~FOP-SEERET-RUFF— Control System Oaly 


Haadle ¥ia 


TOP-SECRET-RUEE- —— 
=ANG.-FOREIGN-BESEN 


— 


pee 
* Coatrel System Only 


FIGURE 5 FIGURE 6 
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FIGURE 7. HIGH ALTITUDE PHOTOGRAPHY 
FIGURE 8. HIGH ALTITUDE PHOTOGRAPHY 
These illustrations are included to show the results of high 
altitude photography in the southern hemisphere. The exposure/ 


processing combination caused some loss of detail in the high 
reflective areas. : 
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FIGURE 9. EXAMPLE OF DEGRADED IMAGERY 
PIGURE 10. EXAMPLE OF TYPICAL IMAGERY 


Figure 9 is an isolated instance of degraded imagery caused by a 
soft spot on the negative from the fwd material. The soft spot area 
is confined to 0.5 centimeters square and was not detected elsewhere 
in the fwd material from this mission. Figure 10 is the same area 
photographed by the aft camera. 
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FIGURE 11. PHOTOGRAPH FROM THE MIP FRAME, FWD CAMBRA 


FIGURE 12. PHOTOGRAPH OF SAME AREA AS MIP FRAME, AFT 


CAMEFA 
NPIC K-8365 (10/68) NPIC K-5366 (10/768) 
- Lom - 
Haadie Via 
—FeterthPtiett— 
FOF SECRET RH _— Control System Only 


Wandle Via 


Feet tet 
- Contrel System Oaly 


Camera. . .« « 
PasS. « 
Frame .« «4 » e 


Date of Photography .. . 


Universal Grid Coordinates. 
Enlargement Factor. 
Geographic Coordinates. 


e 


ZOR-SECRET-RUFF- a 
i NO-LOREIGN-DEGEM- 


FIGURE 11 


. Fud 

. Shp 

o 13 

. 15 Jun 65 

« 52.7 = Ih.e 

» 2OX 

. 44-29N 132-378 


FIGURE 12 


Aft 
84D 

83 

15 Jun 65 

Gc een Pa 
20X 

44-35N 132-308 


ititude (feet) .... Ging - 591, 675 591,081 
Camera: 

DELON we. tee -ie 64 di t6, BTR le Se te bone -14°30! 
TO 1, We Ss see. YN ce er ak Ws 0°06" O° a9! 
MeW's: 6 at eo Se he ae Gea ; . -0°O2' -0°o) ' 
Local Sun Time. ... ro . 1232 1232 
Sclar Elevation .....e+e-. : 67087 ' 67°52! 
Solar Azimuth .. «ee ee es . 205 205° 
=xposure {fractions of second). . 1/269 1/385 
Processing Level. . . 2. ee # « Full Full 
Gross For s % 9» «a: -% e . « 0.20 Oat 
Vehicle Azimuth... .. eee . 161°06' 161°} ' 


—— 1d us ae _— 


Ph cs eae —_ eee = nd 1 
| 








AsOlGar ate focation of pmoterrupr in format Negative viewed with emulsion side down. 


— ,— 
| 
i | 
: b 
— _=>U 


Waadle Via 


Ceatrel System Only 


Lua 


a 


feu 


unl 


j 


&..dJ 


aoe | 


~ 
r: 
Oo 
i 
_¥ 
Fe 
z 
§ 
o 





Handle Via 


Control System Only 





Handle Via 


Contral System Only 


Handle Via 


Control System Only 


f Handle Via FGOP-SECREE-RUFF- Pp] 


Coatrel System Only | a __ ANO-FOREIGN-DISSEM- 


FIGURE 13. EXAMPLE OF POOR QUALITY ATTRIBUTED TO INDUSTRIAL HAZE 


This area of the photosraphy was given a poor quality rating during 
wré initial scar. Possible reason is industrial haze. 
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FIGURES 14 AND 15. COMPARISON OF FWD AND AFT PHOTOGRAPHY 


These photographs are included to show the difference in acuity 
cetweer. the fwd and aft material under typical illumination conditions. 
The verrain was illumineted from the side during the acquisition of 
che wd material, presenting imagery with excellent contrast. Because 
of tre geometry of the system the terrain was subjected to extremely 
“lat lighting during the acquisition of the aft material. Processing 
cannot compensate for such extremes in lighting. 
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FIGURES 1¢ AT 17. COMPARISON OF MISSION 1006 and 1020 
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FIGURES 18 AND 19. COMPARISON OF MISSIONS 1006 AND 1020 
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Approximate location of onotograph in format. Negative viewed with emulsion side down. 
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FIGUPES 20 AIT 21. COMPARISON OF MISSIONS 1007, 1010, AND 1920 


The following 6 photographs are included to show the similarity 
of Mission 1020-1 and 2 previous missions. Although Missions 
1007 and 1010 were assigned a higher MIP rating (85), portions of Mission 
1020-1 compare favorably with these missions. 
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Approxrnate location of photograph in format. Negative viewed with emulsion side down. 
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FIGUPES 22 AND 23. COMPARISON OF MISSIONS 1007, 1010, AND 1020. 
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Approximate location of photograph in format. Negative viewed with emulsion side down. 








- 16z - 


Handle Via 


Contrei System Only 


| was | 
’ . 


Pee 








Handle Via 





Control System Only 





ce 


Handle Via 


Control System Only 


> 
t= 
oO 
€ 
7 
rf 
F 
2 
3 
6 
UW 





Handle Via 


Control System Only 


one 


r 


Hardie Via 


<FetertRiHiete- 
Centre! System Oaty 


“FIGURES 24 AND 25. 





COMPARISON OF MISSIONS 1007, 1010, AND 1020. 
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Approatte location of photograpn tn fornat. Negative viewed with emulsion side down. 
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FIGURES 26 AND 27. DEGRADATION OF IMAGERY DUE TO SOLAR ELEVATION/ AZIMUTH 


The solar elevation and azimuth during this mission were generaily 
conducive to good photography. Figure 27 is an isolated instance of a 
loss of imagery. During the acquisition of Figure 26 the principal ray 
of the fwd camera was pointing directly at the sub-solar point. During 
the acquisition of Figure 27 the principal ray of the aft camera was 
at right angles to the solar azimuth. 
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Approxrviate focation of pnotograpn in format. Negative viewed with emulsion side down. 
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APPENDIX B. MICRODENSITOMETRY 
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The microdensitometric analysis of edges in the image requires 
trat tne object edge fulfill the conditions of a unit step function, 
-€., exist for an appreciable distance at a fixed brightness level 
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The microdensitometer used for the traces in this report is 
located at the SPPL facility. The location of the traces was 
directed by representatives from NPIC at SPPL. The instrument 
is the Mann-Data Micro-Analyzer used with an effective slit of l 
micron by 80 microns. A sean speed of 0.05 millimeters/minute 
and a chart speed of 4 inches/minute was used for a recording- 
to-specimen expansion of 2032:1. One inch on the recording equals 
12.5 microns on the specimen. The traces produced represent a 
plot of deflection versus distance. The deflection of the pen 
is essentially linear with density and the horizontal lines on the 
chart numbered 1 to 7 equal O to 3.0 density. At the same time 
the traces were made, the electronic output signals from the 
instrument were digitized as density values and recorded on paper 
tape for direct analysis by an IBM 1710 computer. 


In the table on the next page the following computer outputs 
are listed for each edge traced: The 50 percent amplitude width 
of tne Line Spread Function in microns, the reciprocal of the 
50 percent width in millimeters, the computer-determined reciprocal 
edge spread (Machine RES), and the intersection point of the 
modulation transfer curve and the aerial image modulation curve. 
The procedure used in the derivation of these values is described 
in the SPPL Technical Report No. 101-31 (pages 79-82). The edge 
orientation angle is determined in the microdensitometer and is 
O degrees when the edge is parallel to the major axis of the film 
and 90 degrees when the edge is perpendicular to the major axis 
of the film. 


The edge traces were made on the original negatives of this 
mission. The imagery traced is contained in the frames considered 
to be typical of the best in the mission. 
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LIE SPREAD FUNCTION 













Fdgse 
-Slentation 


Tréce 
lumber 


MIF / AIM 
Intersect 






1* A4D/83A «13.6 7: 73 65 33° 
ox 8LD/834 L2.h 81 71 30 6S" 
* SLD, 834. 2058 26 82 re 18° 
u# clp/8z5 3.4 106 LOO 30 ig? 
5 ALD /864 13.5 Th 73 7 48° 
6 54D/86A 12.6 79 82 TO 4g? 
ii 84D/ 804 22.3 81 62 76 Lo 
5 84D, 864 10.5 95 87 112 Ugo 
) 8uD/86A  —-16.2 62 59 ap, % 13° 
10 84D/TTF 13.2 76 T2 66 2,° 
a0 8:D/78F 12.9 73 Ti pia 52° 
12 3.D/S0F 15.5 65 50 a sae 
13 8.D/80F 13.9 72 56 7 36° 





*Groptis included in this report. 
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Mission Number: 1020-1 
Density Calibration: 1-7=0-3.0 





Line Spread Function width 
at 50% amplitude: 13.6: 
Reciprocal of LSF width 
at 50% amplitude: 73 
Orientation: 33° 


NPIC K-6304 (10/65) 
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APPENDRIX C. CLOUD COVER ANALYSIS 


1. Introduction 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 1020-1. The basis of this study is the cloud 
cover data for each quarter segment of every individual frame of photog- 
raphy. The data is obtained by analysts specifically trained in estimating 
cloud cover by designated categories. 


Five cloud categories have been formulated for use in this photography 
(Reference, Table 1). These categories allow for the wide latitude of 
cloud cover conditions commonly found on a frame of this photography. Note 
in Table 1 that a mean cloud percentage value has been calculated for each 
category for use in determining a combined cloud cover percentage for all 
operational passes of the mission. 


The occurence of each cloud category within an operational pass 
is expressed as a percentage of 100 and appears in Table 2. Each per- 
centace is a rstio of the number of occurrences of a given cloud cover 
category to the total number of cloud observations in a photo pass. 
For example: if the number of category 1 occurrences in a given pass 
is 200 out of a total of 1000 (250 frames x 4 quarters), all categories 
combined, then 20 percent of the pass would be classed as category 1. 


Also a cloud cover percentage per pass is included in the last 
column of Table 2 under "Cloud Cover % Per Pass." This value is de-' 
termined by the summation of the products of category percentage in 
each p:ss and the mean cloud percentage for that category as established 
iv Table 1. For example: if it is determined that the following per- 
centages exist in a giver vass: 


20% Catergory 1 
15% Category 2 
30° Caterory 3 
25% Category 4 
10 Category 5 


Then, tx using the mear. cloud percentage established in Table l 
se Tcllowins comp:tations are made: 
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Nerce, 2.7 percent of this pass is cloud covered. 
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1 Less than 12 Clear Go 

2 103 - 257 Small Scattered 17.5% 
Clouds 

3 26% - 50% Large Scattered 2 

Clouds 
L 51% - aa" Broken or Con- ee 
nected Clouds 

5 100% complete Over- 109" 

cast 


Haadle Via 


—~Felert tei 
~FOP-SECREF- RUFF Cestrel System Only 


ato t-t WA ine OV ON ht Ore XO SO SO uN b- AE ed ONO UNO tO a 
In INE WOO MO On In OVO ANAND +tONHO AMOw meee 
bh UN OO AJ INIANGA MOMMA MOA AINMta tH MAAMAONNHAKNMN™M 


% Per Pass 


ui 
wv 
S 
Oo 
o) 
ue) 
3 
a) 
cn | 
i) 


* 
ADOMIOOANVNO+OMOATOWODOADOWOVTSVONONWNIOANM Od 


* 
at OD OV © IN ANNO FIN AM AO NO Prat O AAO THO O bt 0 INO 
AN HINOREAVOOMFOHtARADOKHIDODOMA ADOOGDO FON 
MIN ™Md Oa eat art NN +t OIMtAY MAW AM INMI 


c 
ac Oo 





PERCENTAGE OF CLOUD COVER CATEGORIES BY PASSES 
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APPENDIX 0. SUMMARY OF PLOTTABLE PHOTOGRAPHIC COVERAGE 


1. Photographic Coverage, Mission 1020-1 










FORWARD CAMERA (136) AFT CAMERA (137) 








= 
USSR 10,445 1,515,242 10,724 1,551,644 21,169 3,066, 886 
China 4 3b 605, 748 4,487 633,591 8,828 1,239,339 
Congo 891 140,625 922 145,647 1,813 28,272 
Tanganyika 732 111,996 732 111,996 1,464 223,992 
India 634 85 , 362 357 79,469 1,192 164 ,831 
Algeria 529 74,589 501 70,651 1,030 1u5 ,24c 
neols 535 7C , TOL 453 72,972 988 143,676 
Mauritania 257 36,751 ha] 60,203 678 96, 95- 
Chad 268 38, 324 268 38, 324 536 76,648 
Fakisten 273 40,950 261 39,150 53h 8¢ , 200 
Indonesia 269 20,436 186 13,398 455 33,834 
Mengsl ia 217 31,992 225 33,244 kha 65,136 
Cube 211 12,600 223 * 10,050 L34 22,656 
Rhodesia 154 24,426 160 25 , 398 314 4g, 824 
Mali 148 21,164 163 23, 309 311 bu 473 
Kenye 132 20,196 168 25, 704 300 45,900 
Etciorie 1k9 22,797 149 22,797 298 &5 594 
Hascmir 132 18,612 156 21,996 288 4c ,608 
Sudan 112 17,136 he 17,136 22k 34,272 
Afghanistan 91 13,650 131 19,650 222 33, 300 
Greenland 62 L, "4149 19,040 211 24,000 
Uganda 9 14,535 95 14,535 190 29,070 
Upper Volta 89 12,727 74 10,582 163 23,309 
Mexico ile 16,800 37 5,550 1k9 22, 350 
North Vietnam 83 11,869 37 5,291 120 17,160 
Ivory Coast 60 8,580 50 7,150 120 15,730 
Eyitis: Cameroons 4s 6,435 45 6,435 90 12 ,870 
Cameroun 45 6,435 45 6,435 90 12,870 
eset 5 6,435 45 6,435 90 12,870 
Nigeria 45 6,435 u5 6,435 90 12 ,87C 
Burm 33 L [52 32 4 464 64 9,216 
Taiwan 62 2,679 == ewnwne ww nee 62 2,679 
SrANé 30 4,290 - 25 3,579 55 7,865 
Irar. 27 L500 ween we wee 27 450 
Snuten 25 39525 teen ee eee 25 3,525 
Say 2: 3,003 4h 572 25 3,579 
Scuthwest Africa 15 2,430 ewnaewe ween 15 2,430 
Ses:ueneland lee ee (er 11 1,782 
NuPwey wee eee 8 150 8 15¢ 
Téimlend =  wmeene we anne 6 goo 6 300 
Sunamc Isiends = = 9 sees2-  wnmece L 20 4 20 
oe 22,425 a obd hee 21,699 3,113,798 43,124 6,155,220 
Gone eenies Be 695 C4 255 Tub 115, 370 1,469 219,620 
isa DTA 22,12C 3,1+5,672 22,473 3,229,168 4b 593 6,374, B4C 
-31- 
Waadle Via 


FOP-SEERET RUFF tral System On 
Contre! System Only 


Control System Galy 


Handle Via 


“LSVF FIGGIW ONY UVa “ASSN YZAO “S961 INNS 9L GNV SIL ‘Z GNV [°0Z0t NOISSIW 4O HIVYL FLYWIXONddY 


{$9,939} OS90°% DIGN 





L] = 
aE 
$961 SNNF SI s a 
$961 BNNT wy ———- ZEs 
cigar =: S961 3NNF EL a 
a ere S961 3NNF ZI >: 
a : . S96) BNO 14 ——— = 
= NE nous oe . . S961 INNS SL ----— $96) BNNF OL = 
ws \ Z-0Z01 NOISSIW L-0Z0L NOISSIW 
i 
Si % 
ne 
rad bit | : 
. , 
as aN, ‘ez 
i] 
Tw 
na) 
i] 


Pie 
. 


deat o) ‘waite 
Aone 
2 
sans ONET OM ‘ = 


samara’ 


Nandle Via 
test tere 
Coatrot System Oaly 


ime sa fe Rem obo | 
Te Tee Rear 


10 JUNE 1965 
#1 JUNE 1965 
13 JUNE 1965 
14 JUNE 1965 





NPIC K-0651 (6651 


APPROXIMATE TRACK OF MISSION 1020-1 AND 2, 10015 AND 16 JUNE 1965 OVER AFRICA, 
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